School-aged children have shown to be the group most susceptible to Pediculus capitis infestation, possibly due to their habits and behaviors. The purpose of the study was to verify the prevalence of head pediculosis in preschool children from Uberlândia, MG, and factors associated with infestation. The children's parents or guardians were also evaluated regarding socioeconomic status, knowledge of symptomatology and control of this ectoparasitosis. Data were obtained by direct examination of each child's head and a questionnaire answered by parents/guardians. The overall prevalence rate was 7.5% among the 372 children examined, and 4 to 5-year-old girls with long hair presented significantly higher prevalence rates. Information from the questionnaires indicated that 45% of the children had already been infested at least once and the main symptom mentioned was intense itching on the scalp. Those responsible mostly used natural control measures to control infestations. The results indicated that children under the age of six should also be included in head pediculosis control programs.
INTRODUCTION
Pediculus capitis De Geer (Phthiraptera: Pediculidae) is an hematophagous ectoparasite of the human scalp (Triplehorn & Jonnson, 2011) . Human head lice infestation is characterized by intense pruritus, irritation at the affected site and secondary infections. High infestations can lead to anemia when associated with poor nutrition. Transmission occurs mainly through contact between people and indirectly, through sharing fomites, such as combs, brushes and caps (Linardi & Barbosa, 2016) . Infestations occur more frequently in people with precarious hygiene, low socioeconomic status and who spend much of their time in social environments (Mirza & Shamsi, 2010) . Schoolchildren aged six to thirteen are the most affected (Linardi & Barbosa, 2016) .
Considering the size of Brazil, studies on head pediculosis in the country are scarce, most are locally focused and generally follow an epidemiological approach. Linardi et al. (1988) verified an overall prevalence of 5 to 6% when examining samples of cut hair from barbershops, in Belo Horizonte, Minas Gerais, however, these same authors (1989) found a prevalence of 10,2%, exclusively in students in the public network of the same city. In the same state, studies in Uberlandia registered prevalence rates between 7.4% and 35% (Borges & Mendes, 2002 , Borges et al., 2007 . In Londrina, Paraná, Gabani et al. (2010) observed that 28% of the children showed signs of infestation and active pediculosis. In Manaus, Amazonas state, prevalence rates of 18.5% (Borges-Moroni et al., 2011) and 44.8% (Amazonas et al., 2015) were recorded in children and adolescents, while in Fortaleza, Ceará, Heukelbach et al. (2003) noticed a prevalence of 43.3% in groups with low socioeconomic status.
Hence, pediculosis persists as an important public health problem in Brazil and certain population groups show high rates of infestation, indicating that obtaining up-to-date information on this ectoparasitosis is important. Information on the most affected population groups and factors associated with infestation is essential for the formulation and implementation of measures for its control (Borges-Moroni et al., 2011 , Nunes et al., 2014 .
Spending time in the social environment of schools is one of the factors responsible for the increased prevalence of pediculosis in children between six and thirteen years of age (Linardi et al., 1989 , Linardi & Barbosa, 2016 . On the other hand, Brazil has seen an increase in the number of children aged zero to five attending preschools or preschool classes in schools (MEC, 2014) . Considering that spending time in the social environment within these institutions could be a factor contributing to the occurrence of lice in children, it is necessary to include this age group in studies on head pediculosis.
The purpose of this study was to verify the prevalence of head pediculosis in preschool children up to five years of age in the city of Uberlândia, Minas Gerais state, analyze its association with other factors, including sex, age, ethnicity, hair characteristics and the socioeconomic profiles the children, and ascertain the level of knowledge concerning pediculosis among parents or guardians.
MATERIAL AND METHODS
The study was conducted in eight public infant education institutions in the urban region of Uberlândia, Minas Gerais, from September to November 2014. These preschools cater for children between zero and five years of age. They were selected based on the 0-5 years of age criteria and location within the urban area of the metropolitan region. Children from four preschools located in the central region and four others on the outskirts of the city were examined. Diagnosis for head lice, including eggs, nymphs and adults was made by direct inspection of the children's heads, as described by Nunes et al. (2015) . Individuals who presented eggs, nymphs or adults were considered positive. The examinations were performed by a previously trained person (Borges & Mendes, 2002) .
The children were grouped as follows: sex; age -0 to 1 year old, 2 to 3 years old and 4 to 5 years old; hair length -short: < 3 cm in length, medium: 3 to 10 cm, and long: > 10 cm; hair color -dark: black and brown, light: blond and red; hair type -curly, wavy or straight; and ethnicity -Black: black and mulatto, and non-Black: pardo and white; according to the methodology described by Borges et al. (2007) .
Parents and guardians were asked to complete a questionnaire that addressed issues of prevention, symptomatology, the control of pediculosis and their socioeconomic profiles. They were divided into three groups, according to income, from 1 to 3 minimum wages, 4 to 6 minimum wages, and 7 or more minimum wages. This information was used to draw inferences regarding the socioeconomic profile of the children.
Comparisons between two or more proportions were made using the χ² test. In cases where significant differences were observed between more than two proportions, the data were preliminarily submitted to angular sine transformation (p' = arc. Sine √p') and then compared by the Tukey test (Zar, 1999) . A significance level of 5% was adopted for all tests. Confidence intervals (95%) were calculated for the prevalence rates and prevalence ratios determined.
The study was started after the parents or guardians had signed a term of free informed consent and the research was approved by the Research Ethics Committee of the Federal University of Uberlândia, under protocol no. CAAE: 32677414.6.0000.5152.
RESULTS AND DISCUSSION
Among the 372 children examined for head pediculosis, the overall prevalence rate was 7.5%. The number of children examined in two of the eight preschools, one in the central region and the other on the outskirts of the city (preschools I and VII), was small (Table 1) because the parents or guardians did not consent to the examinations. The prevalence rates obtained for schools in the central region and outskirts of the city were 7.2% and 8.3%, respectively, and did not differ statistically (χ 0.05(1) = 0.1402). Comparing the rates verified for each school, regardless of their location in the city, differences between the prevalence rates were observed (χ² 0.05(5) = 25.1874; p< 0.005) ( Table 1 ). In particular, the prevalence rates observed for the two preschools that lacked an adequate number of participants (preschools I and VII) were not compared with those of the remaining schools. The two highest prevalence rates observed (preschools V and III) were significantly different from the two lowest rates included in the comparison (preschools VI and II) (P <0.05). It is worth highlighting that the families of the children attending preschools located in the central districts of the city present a heterogeneous socioeconomic profile, whereas those from neighborhoods on the outskirts of the city had a lower socioeconomic status ( Table 1 ). The socioeconomic profile of the children's families seems to be associated with the fact that placement in these preschools is free, a finding also observed by Borges & Mendes (2002) in a study conducted in the same city involving children of several age groups attending public schools. A: prevalence rates with the same letter are not statistically different at a 5% level of significance. CR, I to IV: schools located in the central region. OC, V to VIII: schools located on the outskirts of the city. G1: 1 to 3 minimum wages; G2: 4 to 6 minimum wages; G3: 7 or more minimum wages. (-) did not respond to the questionnaire.
In the urban and rural regions of the same city, Borges & Mendes (2002) found an overall prevalence rate of 35%. The discrepancy in the values between these two studies could be because the former mainly involved children aged 6 to 15 years, the age group most commonly affected by this ectoparasitosis (Linardi & Barbosa, 2016) . It also seems reasonable to assume that some improvement in the control of head pediculosis within families and educational institutions has occurred over the intervening period in Uberlândia. The frequent application of and improvement in control measures tend to reduce the prevalence of this ectoparasitosis (Heukelbach et al., 2008) . Another study among the elderly in institutional homes in Uberlândia showed a prevalence rate of 5.5% for this pediculosis (Borges et al., 2007) . According to these authors the low prevalence verified in this group was because these institutions had adopted control measures against lice.
It is important to stress that head pediculosis has presented a high prevalence in Brazil and in other countries (Linardi et A significant increase in prevalence rates was observed as the child's age increased. Four and five year old children were more affected than younger children (χ² 0.005(2) = 7.3499; p<0.05) ( Table 2) . A similar age group (3-6 years old) was studied in Argentina and the prevalence rate of 42.7% was verified (Gutiérrez et al., 2012) . Children of this age show greater autonomy than younger children and more readily participate in group activities, furthering the transmission of pediculosis through direct contact (Reinhard & Buikstra, 2003 , Catalá et al., 2005 , Cazorla et al., 2007 .
Of the 700 questionnaires distributed among parents and guardians of the children attending these eight preschools, only 370 (52.8%) were returned. Analysis of the association between pediculosis and income was based on 296 responses (80%). Within the first income group (1-3 minimum wages), 45.2% of the children had been infested with lice at some point in their lives. A decrease of 28.9% and 29.1%, respectively, was observed for the other two groups (4-6 and 7 or more minimum wages). Some authors have verified that lice infestation occurs with greater frequency in the lowest socioeconomic class (Linardi et al., 1988 (Linardi et al., , 1995 The answers provided in the 370 questionnaires regarding prevention, symptomatology and control of head pediculosis indicated that most children washed their hair every day (58.4%), suggesting that infestation depends on factors other than hygiene (Catalá et al. 2005 . Regarding the frequency of infestations mentioned by parents and guardians, 42.7% responded that their children had suffered an infestation, indicating that head pediculosis is more common in this population than the prevalence rate estimated by head examinations might suggest. The control methods mentioned were the use of a fine comb (40.4%), manual removal (29.8%) and the use of topical pediculicides (12.4%), as efficiently used by Pagotti et al. (2012) for the control of this pediculosis. However, the results obtained in the head examinations and based on the responses in the questionnaires indicate that despite the use of apparently adequate control methods and the existence of control programs in these preschools, head pediculosis is still frequent in children in Uberlândia. The main epidemiological aspects associated with head pediculosis are relatively well known. However, their degree of importance varies according to the profile of the population groups present in a given population and/or region. Spending time in social environments is one of the most important factors for the occurrence of this ectoparasitosis. In Brazil, children have started attending preschools or kindergartens at an earlier age in recent years. Among these children, age groups that present greater autonomy and capacity for socialization are more susceptible to this ectoparasitosis.
